Cathepsins are lysosomal /cysteine proteases belong to papain family (C1 family) that is involved in intracellular protein degradation, antigen processing, hormone maturation, and immune responses. In this study, member of cathepsin family was 
Introduction
Manila clam, Ruditapes philippinarum is considered as one of the main species of marine bivalves (phylum-mollusk) and commonly cultured in Korea, China, and Japan. The global aquaculture production of Manila clam has been increasing during last few decades (FAO, 2012) . However, it was reported that gradual reduction of clams in Korean waters due to many reasons including limited or loss of clam beds, environmental pollutants, intensive culture systems, and infectious diseases (Park et al., 1999; Park and Choi, 2004) . Mass mortality of Manila clam has been reported annually on major clam beds in Korea that are often linked with high level of bacterial or parasitic (eg. perkinsus) infections. BRD is one of the major diseases in Manila clam which results significant economic losses to industry (Paillard et al., 1994; Paillard et al., 1995) . Gram negative marine bacterium V. tapetis that was initially identified as Vibrio P1 is the etiological agent of BRD (Paillard and Maes, 1990; Borrego et al., 1996; Allam et al., 2002) . Park et al., (2006) reported the first evidence of BRD infection from the clam samples collected at Anmyeondo Island, west coast of Korea. Pathogenicity of V. tapetis is varied with different stocks and environmental conditions such as salinity and temperature (Paillard et al., 2004) . Therefore, investigating immune capacity of clam is important to select stocks with BRD resistance and fast recovery process after infection. Also, disease resistant capacity and host immune responses are directly related with transcriptional level of immune functional genes during the pathogenic infection.
Cathepsins are lysosomal /cysteine proteases belong to papain family (C1 family) that is involved in intracellular protein degradation (Bond et al., 1987) , antigen processing (Hsing and Rudensky, 2005) , hormone maturation (Yasothornsrikul et al., 2003) and immune responses (Dixit et al., 2008) 
Materials and methods

Analysis of Mc-Cathepsin D
We have established the Manila clam transcriptome using pyrosequencing of normalized cDNA (Lee et al., 2013 (Thompson et al., 1994) . The phylogenetic tree was constructed by Neighbor-Joining method using molecular evolutionary genetic analysis (MEGA) software (version 5.05) with bootstrapping values taken from 1000 replicates (Kumar et al., 2004) .
Vibrio tapetis challenge of Manila clam
Clams with an average size of 35 ± 5 mm were RNA samples were diluted to 1 μg/μL concentration and used for cDNA synthesis using PrimeScript TM first-strand cDNA synthesis kit (Takara). The cDNA Ubiquitously expressed cathepsin D was identified in 11 tissues of un-challenged Paralichthys olivaceus (Zhang et al., 2004) . Similarly, we identified MC-cathepsin D in all tested tissues of Manila clam.
Constitutive expression of MC-Cathepsin D suggested that it may be involved actively in protease function.
Cathepsin expression is known to be induced by several stimulators, such as LPS, virus, poly I:C (Zhang et al., 2004) , bacteria Vibrio harveyi (Jia et al., 2009 
